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Z = 15 2 — ¡16 Q = 21.93 Q Z —46.85* 
E = IZ = (0SA Z60%(Q1.93 Q Z -46.85) 
= 10.97 Y Z13.15* 


Z=102 Z0*l6 2 290” = 5.15 2 Z 59.04? 
E =IZ = (QA Z120%(5.15 2 59.04%) 
= 10.30 V 179.04” 


Clockwise mesh currents: 


E — 1,2, — 1,2, + LZ, =0 Z, =R¡ 0 =40 Z0* 

—L,Z, + 1,2, — LZ; — E, =0 Z, =X, 129” =60 290% 

_ _ —— _ _ OO ___u—— Z, = X  L£-9*=80 Z -90* 
[Z, + Z>JI, — Ll, = E; E, = 10 V Z0*, E, = 40 V Z 60? 
Za, + [Z, + Z3]L = —E, 

E, -L, 


lc TE  (2+2| _ [Z, + Z3]E, - Z,E, 
l [Z, +Z]  -Z, £iL) + LiL, + La, 
2,  [Z,+Z,] 


= 58.15A Z-24.5* 


By interchanging the right two branches, the general configuration of part (a) will result and 


lia [Z, + ZajE, - ZE, Z =R¡ =3500 L0' 

ETT ALZA LL, Z, = Xc L-90” = 608 Z-90* 
] Z¿ = X, 19” =209 490” 

a A E, =5V 230”, E, = 20 V 0” 


Clockwise mesh currents: 

Z, =4% +/32,Z, = -¡1 2 
E, -— 1,2, — 1,2, + LbZ, =0 Zz = +56 2, Z¿4 = -J2 2 
—-LZ, + 1,2, — LZ; - LZ¿ +LZ,¿=0 Z;=80 


—13Z4 + LZ4 — b£Z; —- E, =0 E, = 60 V L0*, E, = 120 V Z 120% 


[Z, + ZJl, - LL) 20! PE] 
—Zoa1; + [Z, + L; + Z4Jb, == Lal =0 
0 q Zal, ES [Zg + £Ló]K; = —E, 


[Z,Z,JE, + [23 - [Z, + Z,][Z, + Z; + Z,]E, 
[Zy + Za][Z, + Za + Za][Z, + Zs] - [Z, + ZZ% - [Z, + 22 
= 13.07 A Z 33.71" 
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11. 


(Odd) 


Z,=152 Z0",Z,=152 Z0* 
Z, = -¡¡0N = 100 Z-90* 
Z,=30+340=50 253.13 
E, = 220 V Z0* 
E, = 100 V Z 90? 

1,(Z, + £3) — LZ; — LZ, = Ey 

L(Z, + £3) — 1,2; - LZ, = 

LE EZ EZ) =LZ =LL=0 

1,(Z, + £3) — LZ, - LkZ; E] 
1,2; + L(Z, + Z3) — LZ, E) 
—1,Z, A + Í(Z, + Z, +Z) =0 


Applying determinants: 
Ly + ZYNZE, - Z¡ZyE, + Es[Z,Z, + Z,(, + 2) 


(Ly + Zo[Z) +ZN2) +) +2) - Lo] + LLL, + 2, +2) - Zy Zo] - 2 [-2,2; - Z(Z, +2) 
= 48.33 A Z-—T77.57” 


E, - 


l¿ = 


or l; = 22 1f one carefully examines the network! 


4 


S5kQ Z0” 
10kQ ZO? 
Z¿ = 1kQ0 + ¡/4kQ = 4.123kQ0 75.96" 


NN 
il 


1,(Z, + Za) - LL) = -28 V 
L(Z) + Z3) — LI, =0 


(Z; + ZA; dd LL, == —28 Y 


-Z, 28 V 
LL, + Li Lz + ZA 


6V, — 1, 1k2 -— 10V 0” =0 
10VZ0” —- 1,4k0 - L,2k2 =0 


Il, = L = 3.165 x 1073 y 137.29" 


V, =L2k0 


1, 1k2 + L 12 k2 = 10 V Z0* 
—L 6k02 = “10 V 0” 
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10 V ZO? 
2 6 ko m 2kQ 


—I, 1k2 + (1.667 mA Z0%1(12k0) = 10 V Z0* 
—I, 1k2 + 20 V Z0” =10V Zo” 
—I, 1k2 = -10V ZO” 


1, = 10 40 —10ma Zo 


1 kQ 
13. £; == 1 kQ LO” 
Z, = 4k0 + 6 k0 
E =10V ZO” 
—£, (1, st I,) + E -— LZ, = 0 
1 = 6 mA ZO”, 0.1 V. A L a L, Y. E (1, 7 LIZ, 
Substituting: 
(1 kDb + (4 kQ + j6 kQ)L =16V ZO” 
(99 M)L, + L =0.6 V Z0* 
Determinants: 
L = De k0() = 1.378 mA —56.31" 
1S. a 
£L; => 5 0 ZO” 
Z, =62 490" 
Z¿ =42 L-90* 
Z,=22 L0* 
E = 30 V Z50* 
I =0.04A Z90” 


E, - Y, _ Y, M-Woy|l, 11, 1|_V2_E 
Ly L, £; 


Z; Z, 2; 
or V,[Y, + Y, + Y3] e Y3V, = E,Y, 


L +1=1, 
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resulting in 
V¡[Y, + Y, + Y3] — V¿Yz = EY, 
-V,[Y3] + V¿[Yz + Y¿] = +1 
Using determinants: 
Y, = 19.86 V 243.8” and V, = 8.94 V Z 106.9” 


b. 
L; => 10 0 ZO” 
= 100 Zo” 
Z,=42 Z90* 
Za > 2 0 ZO” 
Ls > 8 0 Z —90* 
E = 50 V Z120” 
I=08A 70? 
A A O > 
2 e rr -— 
L; 5 . ] L 
or V,[Y, + Y, + Y, + Y;) se V[Y; + Ys] = E, Y ; 
z . v 
bi all a A RD EA A A EA 
L; £s La L3 Ly Ls L£3  £s 
Or V[Y + Y, + Ys] a V, [Y + Y] = -—I 
resulting in 
Applying determinants: 
V, = 19.78 V 2132.48” and V, = 13.37 V 298.78" 
1 152 2 15 2 3 0=1,+L+L 
Y) - V, Y) Va - V 


Through manipulation: 
= = = y,[2 + j1.5] pa V; 3 Y; => 0 
(Note that 3 + j4 branch has no effect but  V, = 220 V Z0* and Vz = 100 V 90" 


on nodal voltages) and  V, = a E = 96.664 V Z —12.426* 
J A 
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19. 


21. 
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Z, = 102 + 720 Q 
Z, =620 ZO” 
Z,=3290 0" 
Z¿ = 20 Q Z —90* 
E, =25V Z0” Zs = 100 ZO” 
E, = 75 V 20” Z¿ = 800 ZO” 
= 15 Q Z90* 


Zag =52-3202 


Setting up and then using determinants: 


V, = 14.62 V Z-—5.861*, V, = 35.03 V / -37.69* 
Va = 32.4 V Z-73.34%, V, = 5.667 V 223.53" 


Left node: —V, 
24 2L 
UR 
4L, = L, +5 mA Z0"+ 2 
Right node: V, 
2 I, 5 mu 
8 ma zor= 2. 27VY, gr 
= + + 
e 1k0 "TK x 
y; 
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Rearrange, reduce and 2 equations with 2 unknowns result: 
vV;,[1.803 Z 123.699] + V, = 10 
V,¡[2.236 Z 116.57] + 3 V, = 16 


Determinants: V, = 4.372 V Z-128.655* 
Y, = 2.253 Y 17.628” 


23. Left node: Vi, 
21 = LL 
2 mA Z0* = 12mA Z0” + 
Right node: V, 


1, = YI, 
V-V, V-6V 
O=2mA 00 + 21-712 "1 
1 kQ 3.3 kQ 


and 2.7 Vi; — 3.7 V, = —6.6 


Using determinants: V; = -—10.667 V Z0* = 10.667 V 180” 
V, = —-6V Z0” =6V 180" 


Y; Y; - V 
A A 
2 k0Q 1 kQ 


e ¡E Er £ó Z1x103E 
1 RzOS 
1 
Y =_1?_-—0.02mS Zo” 
1 ox me 
1 
Y =_1*_ =1msZ0* 
o 


Y; = 0.02 mS ZO? 
L = (V, - VWYWY 


Vi(Y; + Y) E Y),V>) En —SO0I,; 
Va(Y) + Y3) e Y Vi; =S SOL, == SO(V, _ V>) Y) == SOY>V ; ds JOY>V>, 


=-51Y,V,; + (S1Y, + Y33V, =0 


(SONS 1) YI, 
Y] = Y, = 2 = 2451.92 E, 
Z 
27. a. 1 = eN 
3 La 


4x 107 0” 2 4 x10% Zo" 
4 x 107 29 4 x 10% Z-90* 
1 Z-90* 4 1 Z90” (not balanced) 
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29. 
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b. The solution to 26(b) resulted in 


EZ,Zs + Zy(Z; + Z, + Zo) 


1 — ] = 

O Z, 
where Za = (Z + Z + Zol(Z, + Z, + ZNZ, + Z,¿ + Zo) — 22) 

— Z¡[Z,(Zz + Zy + Zs) — 225] — Z¿[Z,Z: + Z(Z, + Z, + Zs) 
and Z; =5k0 Z0%,Z, =8kQ0 0%, Z, = 2.5kQ 90” 
La => 4 k0 909, £; = 5 k0 £ —90%, Zé = 1k0 ZO” 
and Lx, = 1.76 mA Z-71,54* 
€; The solution to 26(c) resulted in 
Y; + Y + Y + Y 
Ne ie [Y ¡Ys + Y(Y, + Yz + Ys] 
C Y, 

where Y, = (Y, + Y) + Y[(Y, + Yz + YY) + Y, + Ys) — Y?] 


— Y, [Y,(Y), + Y, + Ys) + YY] 
— Yo[Y Ys + Y (Y, + Y3 + Y5)] 
with Y, =0.2mS Z0”, Y, = 0.125 mS Z0”, Y, = 0.4mS Z-—90* 
Y, = 0.25 mS Z-90”, Y¿ =0.2mS Z90* 


Source conversion: Y¿ = 1mS Z0%,I = 10mA ZO” 
and Y, = 7.03 Y Z —18.46” 
1. 4C (1000 rad/s1(3 ¡F) 3 


Z, = RX, L-9* = (KM 20”) E kQ 90” = 328.8 N Z -80.542 


Z, =R, L0” =0.5k0 0%, Z, =Rz 0” =4k8 Z0* 
Z¿ = R,+jX, =1k0 +j6k0 


328.8 Q Z-80.54 ? 05k0Q ZO” 


—4kQ Zo” 6.0831 80.54” 
82.2 Z —80.54* Y 82.2 Z —80.54* (balanced) 
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31. 


33. 


(Odd) 


For balance: 
R(R, + jX] ) = RARz +3XL) 
R¡R, + JR¡Xy ._ RR; + JR2AL, 


RR; 
eS Ri¡R, = RR; and R, ¡E 
Ry 
R¡Xz, = R>XL, and R¡uL, = R>wL, 
R)>L 
so that L, =_23 
Ry 
a. Za = 3Zy = 332 290% =90Q 90" 
Z=9090 19" [(12 2 — ;16 0) 
Z = 90 Z90*|20 2 453.13" 
| = 12.96 Q 67.13" 
27? 2 2 
Ly = Z12Z2 = ——_ =1Z= [12.96 Q 467.13] = 8.64 .13* 
r=Z| 777 7 32=3 ] 0 67.13 
E 100 V ZO” 
l= == =11.57A Z -67.13" 
Zy 8.64 2 Z67.13* 


b. Z,=3Zy= 35M) = 150 


Z, = 1592 Zo" [52 Z-90* 
= 4.740 Z 71.57" 
Z, = 1592 Zo" lló 2 Z90* 


Z¿ =Z, = 4.740 L-71.57* 
1.5 — 4.5 0 


Zy = Z,[(Z, + Zy) = (4,740 Z -71.57% (2.07 2 + j5.172 + 1.52 — j4.5 0) 


= (4.74 2 Z -7.57%) [| (3.63 2 Z 10.63") 
= 2.71 2 Z -23.87" 
E _ 100 V ZO” 


E PP E 
Zy 2.11% Z-23.87 


= 36.9 A 223.87" 


= 5.57% Z68.2* = 2.07 + j5.17 0 
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Zo. A Z = 5.6 9 + /58.2 Q = 9.93 Q 55.67" 


E 20 V 20” 
: Z 9.93 M 255.67" ss Pe 


b Z=22 0" 52 490” = 1.86 2 21.8" 


4 a 1=24V- Y _4x103y 
R 4x1 


Z=4k09 Zo” 


b V=(MR) = ($0 DO kQ) = 2.5 x 10 1 


Z =50kQ Z0* 
6. a 
Z; = 12 2 + yj12 Q = 16.971 Q Z45* 
L, +=. 3 0 ZO” 
Z; = —j10 
E, = 20 V Z50* 
E, = 60 V Z 70? 
E, =40V Zo0” 
1,[Z; + 22] — LL = E, — E, 
L[Z) + £3] — Z1, = E) — Ez 
(Z; + L£y1, — Za, = E, — E, 
LA, + (2, + LL = E) — E; 
Using determinants: 
- E + + L,(E, - 
Ip = 1, = AL: :25-BD or 132722 
: LiL) + L,Z, + LL; 
b. Source conversion: 


E, =IZ = (6A Z05(Q2 Z0) 

= 12 V ZO” 

Z; = 22 + 20 0 + 720 2 = 22 2 + 720 0 
29.732 Q 42.274” 

—j10 Q = 10 Q Z —90* 

10Q Zo”? 


£L, 
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(Even) 


L,[Z, + Z] — ZoL = E, 
LIZ) + Za] — ZI, = —E, 


(Z; + ZyYl; — Zh = E, 
—=La1, + (2, + £3)L = —E, 


E - LE 
Il. = 1-22) 2B 04954 172.255" 
Lil) + £1Z, + LL, 


Z, =52 10,Z,=52 290" 

Z¿ = 42 L0”,Z,=62 Z-90* 
Z¿ =40 /0,Z¿=62+j80 
E, = 20 V Z0*,E, = 40 V Z60* 


1,(Z, + L, $ La) ea LZ, AS LZ, => E, 


L1(Z) + £ + £s) — 1,Z, — LZ; = —E, 


—ZA, + (Z, + Za + ZJL - ZL, = —E, 


Using Z' = £; +£,+%L,4¿,2" = hb +2L3+2L5,2" =2Z¿+ Ls + Zé 
and determinants: 


E-(Z"Z*" - Zi) - EXZ,Z" + Z,¿Zo) 
ZUZ"Z" - Zé) - ZAL,LZ" + Z¿Zo) - ZALoZo + Z¿Z") 


Ir, 5 I, = 


= 3.04 A Z169.12* 


Z¡ = 10 2 + 720 Q Z, = —J20 Q 

Z3 = 802 ZO” Z¿=62 Z0* 

Z5 = 1502 290” Z¿ = 100 Zo” 

Z, = 59 Z0* Zg = 52 -—7200 

E, = 25V Zo0* E, = 75 V Z20* 
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1¡(L4 + Zo + Ly) — DZ, — L,Z; = Ej 
L(Z, + Z, + Za) — 1,Z, — kZ, =0 
L(Z) + Z, + Z5) — DZ, — 1,Z;5 = —E, 
1,¿(Zs + Lé > Lg) > 1,Z Es 1,2; =0 


(Z4 + Le + ZN; = £LaL +0 — Lol, = E, 
—£al,; ES (Z; E L, an Lyb -— LL El 0 e 0 
—£ól; ES Lil; a (Ls + Ló - ZA, = 0 
Applying determinants: 


= 0.681 A / -—162.9* 


Ir, = L0p 


Source Conversion: 


10. 
E =(1LOR 20) 
= (SO D(40 kN 02) 
=2Xx es LO” 
Z, =R_=R_=40k2 Z0* 
Z, = e 
Z, =8k0 ZO" 
Z, =4kQ Z90* 
AS AA 
L(Z, + Z) — ZaL, =0 
(Z, + Z, + ZyL, — ZaL = —E 
=£31, + (23 + ZYL, = 
-£L¿E 
== 2.91 149.310 
(L, + L) + ZaZz + Zy) - Z; 
12. E, — SV ZO” 
E, .. 20 V ZO” 
Z, = 2.2 k Z0* 
A Z, =5k2 190* 
E, Z, = 10k0 Zo" 
I =4mA Z0” 


7£2(1) — 1) + E, — LZ; =0 
IL, => L, == 1 
Substituting, we obtain: 
1,(Z, + Z) — LZ, = Ej, 
1,2) — D(Z, + Z3) = IZ; — E, 


Determinants: 
I, = 1.39 mA -126.487, L = 1.341 mA Z -10.56*, L = 2.693 mA Z-174.8” 


Li oxo . L => 2.693 mAÁ Z —1'74.8” 
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14. a. 


(Even) 


ls 
| 

Do” 
+ 

=> 


Ll, = ls + L 


or V[Y> T Y3] eS V;¡[Y>] = —L, 


I, 


[Y) + YI, - MD 


VW==2 3! "22 - 14.68 V 268.89" 
"Y Y, + Y Y, + YY, 
-[Y, + Yo]L + YI 

V, = + Bb + 24 12.97 v 2155.88" 


Y Y) + Y Y + YY, 


1 1 1 
Vil ++ —| - V)oli = H, - ] 
E JS z z 1 2 


Z, = 40 ZO? 
Z, =52 190” 
Z¿=28 Z-9* 
1, =3A ZO? 
L=535A Z 30? 


Z, =32+j42 =5 253.13" 
Z, =29N Z0* 
Z, = 62 Z0"[l82 Z-90* 

= 4.8 2 Z -36.87* 
l; = 0.6A Z20* 
L =4A Z 80 
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and [Y; + Y >]V; 3 Y,V, En 1; pz L> 
—Y>V; + [Y> + Y3]V = L 
Applying determinants: 
-1Y) + X3]HL; + LJ] + YoL 
= ->-___—__—__—_—_—_——_—— = 5.12 V Z -79.36 
Y, Y, + Y ¡ Y; + YY; ] É 
Y ¡L - LY, 


Y) = ————— O = 2.71 V 39.960 
2 Y Y) + Y Y, + Y, 


y; 


Y; y, - Y, Z; = 2 (1 ZO? 
E li Z, =200 +j208 
; d Z, = 102 Z —90* 
Más o O O Z, = 102 0* 
L, Z; La I=6A Z0” 
E = 30 V Z0* 
Rearranging 


Determinants and substituting: 
V, = 11.74 V Z -4.611”, V, = 22.53 V / 36.48” 


18. | Z, =592 0" 
Z, =69 Z-90* 
Z¿=50 L90* 
Z¿ = 490 ZO” 
Zs = 490 ZO” 
E, =20V ZO” 


E, = 40 V Z 60? 
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CHAPTER 17 


node V;: 0 
| £; £; £s 
V, + E, - V V, - V y 
node V,: z z E A 
Ls La Le 
v V3 - V V3 - V 
node V3: E A CA 
L, L3 Za 
Rearranging: 
Ll e a o a 
AZ Z Z| Z Zz zz, 
v A,1,1 E E> 
Za La Ze Za Za Ze 
AEREA LIA 
"IZ Z Z, L3 Zy 


Determinants: V, = 3,839 V Z29,4”, V, = 28.06 V / -89.15”, Vz = 31.96 V 1 -—77.6 


20. a. 1 
A 
40 Zo” 
Y v = 0.25 S ZO” 
es ES: 
L 2 TOA Z9* 
=1S Z-90* 
3 ZO" 
=0.2S Z0* 
E 1 
Y 
*” Ta Z-90 
= 0,235 Z90* 
e 1 
3" 80 Z90” 
= 0.1255 Z —-90* 
V¡[Y, + Y] — Y2V) = 1, I, =2A 230" 
V¿[Y) + Y3 + Ya] — Y2V, — Y¿V3 = —L L =3A 150" 
ValY, + Y¿] 7 Y¿V, == L, 
—Y,V, e [Y> + Y; + Y ¿JV> E Y ¿V3 e =L, 


L[(Y, + Yz + Y(Y, + Ys - Yi] - LIY2YS] 
[Y] + Y][(Y> + Yz + YYQy + Ys) - Ya] - YY + Ys) = Ya 
= 5.74 V 122.76" 


V¡ = 


(Even) 201 


Ze: 
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V,[Y; Y, + Y] la Y>,V, == Y3Vz + I, 
Va [Y> + Y, E Ys] == Y>V ; 7 Y 4V3 = 0 
V3[Y5 + Yy + Y ¿] e Y3V; ES Y ¿V> > 1, 


Y, E 


ME 


[Y, + Y) + Y3JV, 


< 
l 


—Y2V, + [Y, + Ya + Ys]V) 


—Y3V; 


ple, + Y + YY + Y, + Yo) - Y] - 1]Y2Y4 + Yy(Y3 + Y, + Y9)] 


Y AY AY3 + Yg + Yo) + Y3Y a] - YY 2Y 4 + Y3(Y, + Y¿ + Y5)] 


15.13 Y Z1.29* 


LY YY3 + Yg + Yo) + Y3Ya] + D[Y¿(Y; + Y) + Y3) - YY] 


10.59 V Z —0.11* 


añade +19 7 RYO + og y 145.03" 


= 25.94 V 278.07" 


_ LY, + YY + Yy) - Y] - Y2Yal; 


Y a = (Y, + Y2 + Yo)|(Y) + Ya + Y (Y3 + Ya + Yo) - Y 


= 17.24 V 23.73" 


_ 1 (YY) + Y¿ + Y,) + Y>Y4| + LY) = (Y, + Y) + YY) + Y, + Ys)| 
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O=L + — — +1 
IT Z ZO? 
Yi Y, 

and — + —1I, — I 

a Z, Z, 1 2 

with V, — V, = 


and solving for V;: 


V, = 15.4 V Z 178.2* 
with V, = 5.414 V Z 174.87" 


24. ; Z, = 2k2 ZO" 
Lena L> == 1 k0Q Z 0? 

Z¿ = 1k2 0? 

I=SmA Z0” 


Y; v) 
Vi: l= >] +31, + 
£; L; 
V, - V 
with I, = . 2 
L, 


Substituting with result in: 


= 
a 
Ss 
IE 
| 

N 

< 

IN 

Ñ 


(Even) 
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26. a. yes Z; Z, 
L3 La 
5x 104% 0 _ 8x10 Z0* 


2.5 x 107 190% 4 x 10% /90* 
2 L-9* =2 Z -90” (balanced)Y 


b.  Z,=5k020",Z,=8k0 0" 
Z, =2.5k0 190%, Z, =4kQ 90" 
Z¿ =5k0 Z-9",Z¿=1k0 Z0* | 
LIZ ELA: ZN E 
L[Z, + Z, + Zo] —- Z,1, - ZL, =0 
L[Z;3 + Z¿ + Zs] — Z3lI, - Zsl, =0 


[Z, + Z, + ZAL, ZE DLE 
—£ 1; + [Z, Al L, Sn Z.]I q £sL = Q 
Lal, — Zsl, + [Z; + Z, + Zs]k =0 
L . EZ/(Z, +Z,+Z9 + 2,29 


Ly = (Ly +Zy + LJ; +L, +ZIL> +Z¿ + Lo) - ZO - Z,1Z(Lo + Z¿+ Zo) - Lys] - Za [Z¡Z5 + Zy(L, + Z, +29] 
a E ES Zs)| 
a E A A AE 


La 
rm =1-1- H21Z4 - ZaZo] _ El20 x 106 Z90* - 20 x 106 490 o, 
ls — “2 E 
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c. v, E,  10v Zo" 


R, TK0 ZO” 
= 10 mA Z0? 
5 a 1 
Mod a is 
l. Sk2 Zo” 
) 1 v Y = 0.2 Ñ Z0 


A 
2. 8kQ ZO” 
= 0.125 mS Zo0* 
1 
A 
Bo 3 2.5k0 Z90* 


= 0.4 mS Z-90* 
1 
V¡[Y; + Y, + Y¿ — Y¡V>, — Y,V; = I Y4= 711 00" 
Va[Y¡ + Y3 + Ys] - Y, V, —- YsVz =0 = 0.25 mS Z —-90* 
V3[Y) + Ya ES Ys) A Y V, as Ys V, =0 : 1 
TT O e A A 
[Y; + Y, + Y V y E Y ¡V,> MES Y), V, = _ Au e 
—Y ¡Vi + [Y,; + Y, + Y:JV> + Y ¿Vaz = ( ó 
—Y,V; q Y¿V, + [Y> + Y, | Y ¿JV = 0 Y, sí E 70 
= 1mS Z0* 


V, = [Y (Y) + Y¿ + Ys) + YoY5] 


Y = (Y, + Y) + Y [(Y, + Yz + YY) + Yg + Ys) - Ys] - Y [Y (Y) + Y¿ + Ys) + Y2Y5] - Yo[Y ¡Ys + Yo(Y, + Y, + Y9)] 


y, - 101Ys + YAY, + Yz + Y5)] 
ala, a A 


Y, 
| NY Y, - YY -3 /-009 - -3 / 009 
V,. = Va = Va = [Yi Y4 - Y2Y3] _ 10.05 x 10 Z-90% - 0.05 x 103 Z-907] 
A Ya YA 
= (0 V 
28. Z,¡Z, = ZaZ, 
1 1 
(R; — JAIR + JX. = R3R) X= A AAA A 
S de ) WC (10 rad/)( pF) 


(1 kQ — j1 k0)[R, + jX) = (0.1 kQ)(0.1k0) = 10k20 


MA 100x102 _ 10 x 10? =50+ 550 
F  1x10-j1x10% 1.414 x 107 Z-452 


R=5%8L = 250 sm 
= a w 10? rad/s 


30. Apply Eq. 17.6. 
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32. a. Z; =80 -9* = —58 Q 
| Z, =42 190 = +j4 2 
/ y £ Z¿=80 19” = +58 N 
ZO Z¿=62 Z —90* = —j6 Y 
—> < 7 Zs =59 0" 
Z z 
4 S 4 
Z,Z 
Za = =—22_ =5 138.66" 
£L; + £L, + £; 
Z,Z 
Z, = 2 =6.258 L-51.34 
L; + £L, + £s 
Z 
Z¿ = _Lés 3.1258 1128.66" 
L¡ + £, + £; 


Z' =Z, + Z,= 3.92 + 53.12 0 = 4.99 2 438.66” 
Z" = Zg + Z¿ = -1.95 2 — j3.56 2 = 4.06 2 Z —118.71* 
Z'||Z" = 10.13 Q Z -67.33%= 3.90 N — 9.35 Q 
Zr = Z¿ + Z'I[Z" = 7.80 0 — 56.23 2 = 9.98 2 / -—38.61* 
E_  120V ZO” 


b LS Ts AA A 4 330 
20 
42 
30 
SS 320 
lr 40 A 40 
30 
32 32 


Zy=20+42+j32+1[42 — ¡32 +0] [14 2 — j 2 +32] 
=62 -j32+202 
=8 0 — ¡30 = 8.544 2 / -20.56* 


E___60V%0 _ _702A 20.56" 


A PP A 
Zy 8.5440 Z-20.56" 
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